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(57) Abstract: One aspect of the invention provides a rejuvenating and/or cleaning composition for a catalyst of a vehicle catalytic 
converter, comprising at least one hydrocarbon source and at least one oxygen donor. The inventive composition can also comprise 
a hydrocarbon source and an oxygen donor wherein said composition generates an organic acid vapour on combustion. Preferably, 
the inventive compositions comprise one or more organic solvents selected from isopropyl alcohol, acetone, xylene and paraffin 
(kerosene). The invention also provides a method of rejuvenating and/or cleaning a catalyst in a vehicle catalytic converter, in situ, 
in a vehicle i.e. without removal of the catalyst from the vehicle, said method comprising: (i) bringing the catalytic converter up to 
working temperature; and then (ii) passing the aforementioned compositions into an engine of the vehicle whilst running the engine 
at idle. A similar method comprises: (i) brining the vehicle engine to working temperature; (ii) disconnecting the vehicle* s fuel 
line from the engine; (iii) connecting the engine to a means for feeding any rejuvenating and/or cleaning composition thereto; and 
(iv) feeding the cleaning composition into the engine whilst the engine is running at a temperature high enough to effect cleaning 
of the catalyst. The atmosphere. Another aspect of the invention provides a method of rejuvenating and/or cleaning a catalyst of a 
vehicle catalytic converter without removal of the catalyst from the vehicle, the vehicle having an engine and a fuel tank, said method 
comprising the steps of: (i) introducing the cleaning composition into the fuel tank, said tank already containing a quantity of fuel; 
and then (ii) running the engine of the vehicle to effect cleaning of the catalyst. 
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REJUVENATION AMD/OR CLEANING OF CATALYSTS 
BACKGROUND OF THE INVENTION 

5 

1. Field of the Invention 

The present invention relates to a rejuvenating 
and/or cleaning agent, particularly to a rejuvenating 
and/or cleaning agent for a catalyst of the type used in a 
10 vehicle catalytic converter, and to a method of 

rejuvenating and/or cleaning the catalyst of a catalytic 
converter - 

2. Brief Description of the Prior Art 

15 _ Catalytic converters are now fitted to most internal 
combustion engine vehicles, in order to reduce the levels 
of undesirable components in exhaust emissions. In 
particular, exhaust emissions of carbon monoxide (CO) , 
unburnt fuel hydrocarbon (HC) and nitrogen oxides (NO x ) are 

20 regulated by law. 

A catalytic converter usually comprises a noble metal 
catalyst, for example of platinum, palladium and/or 
rhodium, which converts undesirable unburnt hydrocarbons 
(HC) and carbon monoxide (CO) to carbon dioxide and water, 

25 and nitrogen oxides (N0 X ) to nitrogen and water. 

Typically, a catalytic converter consists of a cordierite 
ceramic monolith extruded to form a honeycomb- like 
structure of cells having a large surface area. The cell 
walls are coated with the metal catalyst, such that the 

30 engine exhaust gases contact the catalyst surface prior to 
their emission into the atmosphere- Alternatively, the 
noble metal catalyst may be dispersed on a high surface 
area carrier in the form of alumina pellets. 

A major problem with catalytic converters is that the 
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catalyst is easily poisoned and/or rendered less 
effective, for example by a build up of carbonaceous 
deposits, or by the accumulation of certain elements such 
as lead or phosphorus on the surface of the catalyst.. 
5 A number of processes have been employed for 

restoring the activity of the catalyst. Most, however, 
require the catalyst to be removed from the vehicle. One 
such method is described in European Patent Application EP 
0178792 A, which discloses a method of regenerating a 

10 phosphorus-poisoned exhaust catalyst by washing or soaking 
the catalyst in and acid solution and then heating the 
wetted catalyst in air. 

There have also been attempts to overcome the problem 
of catalyst poisoning without removing the catalyst from 

15 the vehicle- For example, European Patent Application EP 
0070619 A describes a method of regenerating a catalyzed 
particulate filter by occasionally supplying an amount of 
unburnt fuel to the filter in order to ignite particulates 
deposited in the filter. PCT Application WO 97/41336 and 

20 British Application GB 2328626 describe an apparatus and a 
method for regenerating a diesel engine NO* catalyst ' which 
has been contaminated with S0 X , by adding a predetermined 
quantity of a reductant diesel fuel to the exhaust pipe 
via a special nozzle. 

25 US Patent 5,316,558 to Gonzalez discloses a 

petroleum-derived fuel composition of improved efficiency 
which reduces the tendency of the fuel to create deposits, 
thus reducing exhaust emissions. There is no suggestion, 
however, that the disclosed compositions might serve to 

30 regenerate a catalyst which has already been poisoned or 
affected by contaminants.. 

SUMMARY OF THE INVENTION 
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effective in the rejuvenation and/or cleaning of catalysts 
in catalytic converters of both gasoline and diesel- 
burning vehicles . Further experiments were carried out in 
which the composition of the agent was varied, and, for 
5 the w in-tank" method of Examples 6 and 7, in which the 
ratio of composition added to the amount of fuel in the 
tank was varied. These compositions and methods gave 
similar results to those of the above Examples, though in 
most cases either a longer treatment time was required, or 
10 a less pronounced reduction in emissions resulted. 

Possible substitutes for the constituents are as follows: 

Original component Substitute 

xylene toluene, benzene 

15 acetone Methyl ethyl ketone, 

cyclohexane , acetone , 
alcohol 

isopropyl alcohol ethanol 

kerosene distillate white spirit 

20 

The above Examples are merely illustrative and non- 
limiting in scope, serving to indicate preferred 
embodiments of the invention only. It should be 
understood that variants of the invention are envisaged 
25 without departing from the scope of the claimed invention. 
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IS 

I claim: 

1. A rejuvenating and/or cleaning composition for a 
catalyst of a vehicle catalytic converter, comprising at 

5 least one hydrocarbon source and at least one oxygen 
donor . 

2. A rejuvenating and/or cleaning composition as claimed 
in claim 1 wherein said composition generates an organic 

10 acid vapour on combustion. 

3. A rejuvenating and/or cleaning composition as claimed 
in claim 2, wherein the organic acid vapour includes a 
carboxylic acid vapour. 

15 

4. A rejuvenating and/or cleaning composition as claimed 
in claim 1, wherein the oxygen donor or one of the oxygen 
donors and the hydrocarbon source or one of the 
hydrocarbon sources are one and the same compound. 

20 

5. A rejuvenating and/or cleaning composition as claimed 
in claim 1, including one or more organic solvents as 
hydrocarbon source and/or oxygen donor. 

25 6. A rejuvenating and/or cleaning composition as claimed 
in claim 5, wherein the one or more organic solvents 
include aliphatic alcohols, ketones, aromatic hydrocarbons 
and/or aliphatic hydrocarbons. 

30 7. A rejuvenating and/or cleaning composition as claimed 
in claim 5, wherein the one or more organic solvents 
include isopropyl alcohol. 

i 

8. A rejuvenating and/or cleaning composition as claimed 
35 in claim 5, wherein the one or more organic solvents 
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include acetone. 

9. A rejuvenating and/or cleaning composition as claimed 
in claim 5, wherein the one or more organic solvents 
5 include xylene. 

10- A rejuvenating and/or cleaning composition as claimed 
in claim 5, wherein the one or more organic solvents 
include isopropyl alcohol, acetone and xylene. 

10 

11. A rejuvenating and/or cleaning composition as claimed 
in claim 5, wherein the one or more organic solvents 
include alkanes, paraffin (kerosene) and/or lamp oil. 

15 12. A rejuvenating and/or cleaning composition as claimed 
in claim 5 r wherein the one or more organic solvents are 
selected from isopropyl alcohol, acetone, xylene and 
paraffin. 

20 13. A rejuvenating and/or cleaning composition as claimed 
in any one of the preceding claims comprising isopropyl 
alcohol, acetone, xylene and paraffin. 

14. A rejuvenating and/or cleaning composition as claimed 
25 in claim 13, comprising 10-40 wt% isopropyl alcohol, 10-40 

wt% acetone, 35-65 wt% xylene and 5-15 wt% paraffin. 

15. A rejuvenating and/or cleaning composition as claimed 
in claim 13, comprising 15-25 wt% isopropyl alcohol, 15-25 

30 wt% acetone, 45-55 wt% xylene and 7-12 wt% paraffin. 

16. A rejuvenating and/or cleaning composition as claimed 
in any one of the preceding claims, comprising one or more 
trace elements selected from Sr, Bi, Cd, Ba, Ni, Mn, Fe, 

35 Na, Zn, Al, Ca, Cu, Pb, Co, K, Cr, Mg, As, Sn, Sb, V, Ti, 
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Be, Si, P, W, and Mo. 

17. A rejuvenating and/or cleaning composition .as claimed 
in claim 16, wherein those trace elements which are 
5 present are each present in an amount of ± 30% of the 

figures shown for the respective element: Sr (O.Olppm), Bi 
(O.OSppm), Cd (O.Olppm), Ba (O.Olppm), Ni (0.07ppm), Mn 
(O.OSppm), Fe (0.16ppm), Na (4.03ppm), Zn (O.OSppm), Al 
(0.19ppm), Ca (0.14ppm), Cu (0.02ppm), Pb (0.06ppm), Co 
10 (O.Olppm), K (lS.59ppm) Cr (O.Olppm), Mg (O.OSppm), As 
(O.OSppm), Sn (0.34ppm), Sb (O.lOppm), V (0.07ppm), Ti 
(O.Olppm), Be (O.Olppm), Si (0.39ppm), P (0.17ppm), W 
(0.14ppm), and Mo (O.Olppm). 

15 18. The use of a rejuvenating and/or cleaning composition 
as defined in claim 1 to rejuvenate and/or clean a 
catalyst in a vehicle catalytic converter, in situ, in a 
vehicle i.e. without removal of the catalyst from the 
vehicle . 

20 

19. A method of rejuvenating and/or cleaning a catalyst 
in a vehicle catalytic converter, in situ, in a vehicle 
i.e. without removal of the catalyst from the vehicle, 
said method comprising: 

25 (i) bringing the catalytic converter up to working 

temperature; and then 

(ii) passing a rejuvenating and/or cleaning 
composition as defined in claim 1 into an engine of the 
vehicle whilst running the engine at idle. 

30 

20. A method as claimed in claim 19, wherein the 
rejuvenating and/or cleaning composition is passed into 
the vehicle engine under pressure. 

35 21. A method as claimed in claim 19, the method further 
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comprising: 

(i) bringing an engine of the vehicle to working 
temperature; 

(ii) disconnecting the vehicle's fuel line from the 
5 engine; 

(iii) connecting the engine to a means for feeding a 
rejuvenating and/ or cleaning composition thereto; and 

(iv) feeding the cleaning composition into the engine 
whilst the engine is running at a temperature high enough 

10 to effect cleaning of the catalyst. 

22. A method of rejuvenating and/or cleaning a catalyst 
of a vehicle catalytic converter without removal of the 
catalyst from the vehicle, the vehicle having an engine 

15 and a fuel tank, said method comprising the steps of: 

(i) introducing an amount of rejuvenating and/or 
cleaning composition into the fuel tank, said tank already 
containing a quantity of fuel; and then 

(ii) running the engine of the vehicle to effect- 
20 cleaning of the catalyst. 

23. A method as claimed in claim 21, wherein the amount 
of composition added is predetermined by the quantity of 
fuel contained in the tank, and wherein the amount of 

25 composition added is in the range of 0.5 to 0.75 litres 
per 30 litres of fuel. 

24. A method as claimed in claim 21, wherein the vehicle 
is run at a temperature of between 60 and 90°C. 

30 . 

25. A method as claimed in claim 21, wherein the 
rejuvenating and/or cleaning composition is as defined in 
claim 1. 

35 26. A method as claimed in claim 25, wherein the 
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rejuvenating and/or cleaning composition is combustible. 

27. A method as claimed in claim 25, wherein the 
rejuvenating and/or cleaning composition is as defined in 
claims 1. 

28. A method as claimed in claim 25, wherein the vehicle 
is run at a temperature of between 60 and 90 °C. 

29. A method as claimed in claim 25, wherein the 
rejuvenating and/or cleaning composition is fed into the 
injection system, through the engine, through the 
catalytic converter and out through the exhaust system 
into the atmosphere. 
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Abstract 



One aspect of the invention provides a rejuvenating and/or cleaning composition for a catalyst of a vehicle 
catalytic converter, comprising at least one hydrocarbon source and at least one oxygen donor. The 
inventive composition can also comprise a hydrocarbon source and an oxygen donor wherein said 
composition generates an organic acid vapour on combustion. Preferably, the inventive compositions 
comprise one or more organic solvents selected from isopropyl alcohol, acetone, xylene and paraffin 
(kerosene). The invention also provides a method of rejuvenating and/or cleaning a catalyst in a vehicle 
catalytic converter, in situ, in a vehicle i.e. without removal of the catalyst from the vehicle, said method 
comprising: (i) bringing the catalytic converter up to working temperature; and then (ii) passing the 
aforementioned compositions into an engine of the vehicle whilst running the engine at idle. A similar 
method comprises: (i) brining the vehicle engine to working temperature; (ii) disconnecting the vehicle's fuel 
line from the engine; (iii) connecting the engine to a means for feeding any rejuvenating and/or cleaning 
composition thereto; and (iv) feeding the cleaning composition into the engine whilst the engine is running at 
a temperature high enough to effect cleaning of the catalyst. The atmosphere. Another aspect of the 
invention provides a method of rejuvenating and/or cleaning a catalyst of a vehicle catalytic converter 
without removal of the catalyst from the vehicle, the vehicle having an engine and a fuel tank, said method 
comprising the steps of: (i) introducing the cleaning composition into the fuel tank, said tank already 
containing a quantity of fuel; and then (ii) running the engine of the vehicle to effect cleaning of the catalyst. 
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one or more metallic trace elements. 
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DESCRIPTION 
A REJUVENATING AND /OR CLEANING AGENT 

The present invention relates to a 
rejuvenating and/or cleaning agent, and more 
particularly to a rejuvenating and/or cleaning agent 
for a catalyst of the type used in a vehicle catalytic 
converter, and to a method of rejuvenating and/or 
cleaning the catalyst of a vehicle's catalytic 
converter. 

Catalytic converters are now fitted to most 
internal combustion engines, (e.g. petrol engine) 
vehicles. The catalytic converters usually comprise a 
precious metal catalyst, for example, the noble metals 
such as platinum and/or rhodium, which catalyst 
initiates conversion of harmful exhaust emissions such 
as, for example, nitrogen oxides, carbon monoxide and 
hydrocarbons into less harmful products such as, for 
example, carbon dioxide, nitrogen and water. 

However, these catalysts are easily poisoned 
and/or are rendered less effective by, for example, a 
build up of carbonaceous deposits on the catalysts 
surface . 

A number of processes for rejuvenating and/or 
cleaning catalysts are known. Most, however, require 
the catalyst to be removed from the vehicle. 

It is an aim of the present invention to 
develop a composition and method for cleaning or 



rejuvenating a catalyst of the type found in a 
catalytic converter of a vehicle without having to 
remove it from the vehicle. 

The applicants have determined that a 
catalyst in a vehicle catalytic converter can be 
rejuvenated and/or cleaned in situ by passing a 
cleaning composition, preferably under pressure, into 
the vehicle engine whilst running the engine at idle, 
the catalytic converter having first been brought up to 
working temperature. 

According to a first aspect of the present 
invention there is provided a method of rejuvenating 
and/or cleaning a catalyst of a catalytic converter, in 
situ, in a vehicle, the method comprising: 
(1) bringing a vehicle engine to working 

temperature; 

(ii) disconnecting the vehicle's fuel line from 
the engine; 

(iii) connecting the engine to a means for feeding 
a rejuvenating and/or cleaning composition thereto; and 

(iv) . feeding the cleaning composition into the 
engine whilst the engine is running at a temperature 
high enough to effect cleaning of the catalyst. 

The rejuvenating and/or cleaning is thus 
carried out, in situ, but whilst the engine fuel supply 
is disconnected from the engine, the engine being 
independently run on the composition. 



3 

Preferably the cleaning composition is fed 
into the injection system, through the combustion 
engine, through the catalytic converter and out through 
the exhaust system into the atmosphere. 

Preferably the cleaning composition is 
combustible. Preferably the engine is run at a 
temperature of from 60 to 90°C, more preferably at or 
about the vehicle manufacturers recommended operating 
temperature 

According to a further aspect of the present 
invention there is provided a rejuvenating and/or 
cleaning composition for a catalyst of a vehicle 
catalytic converter, comprising: 

i. at least one hydrocarbon source; and 

ii. at least one oxygen donor. 

In some cases the oxygen donor and the 
hydrocarbon source can be one and the same compound. 

Preferred compositions include one or more 
organic solvents as hydrocarbon source and/or oxygen 
donor. Examples include aliphatic alcohols e.g. iso 
propyl alcohol, ketones, e.g. acetone, aromatic 
hydrocarbons, e.g. xylene, aliphatic hydrocarbons, e.g. 
alkanes, paraffin (kerosene) and lamp oil. Clearly not 
all of the compounds are oxygen donors and the 
composition should include at least one oxygen donor. 

A preferred composition comprises one or more 
organic solvents selected from isopropyl alcohol, 
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acetone, xylene and paraffin. The first two of these 
components are both oxygen donors and hydrocarbons . 
Preferably the composition comprises all four of these 
ingredients . 

Preferably the components of this mixture are 
present in the following amounts (by weight %) 

Preferred More Preferred Most Preferred 



isopropyl alcohol 10-40% 15-25% 20% 

acetone 10-40% 15-25% 20% 

xylene 35-65% 45-55% 50% 

paraffin 5-15% 7-12% 10% 



The composition also preferably comprises one 
or more, and more preferably all of, the following 
trace elements: 
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These trace elements may each be present in 
an amount of ± 30% of the figure shown for each trace 
element in the following table. A particularly 
preferred rejuvenating and/or cleaning composition 
includes one or more of the following trace elements in 
the amounts stated in the table: 

Preferred % of trace elements 



FTrnnf 



™*-> 2-22 

trnn n I* 



ftrtrwn ±02 
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Altfmmmm .J) f 
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Without wishing to be bound by theory it is 
believed that the composition functions because on 
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combustion it produces 

(i) oxygen which helps oxidise any carbonaceous 
layer present on the catalyst surface and which 
inhibits the function of the catalyst, and/or 

(ii) an organic acid (e.g. carboxylic acid) vapour 
which aids in cleaning the surface of the catalyst. 

According to a further aspect of the present 
invention there is provided a rejuvenating and/or 
cleaning composition comprising a hydrocarbon source 
and an oxygen donor wherein said composition generates 
an organic acid, e.g. a carboxylic acid, vapour on 
combustion. 

Although the invention is mainly for use with 
vehicles which run on unleaded fuel at least some of 
the compositions work with contamination caused by 
leaded fuels. For example lead contaminant has been 
removed from a catalyst in a catalytic converter using 
a composition of the invention. 

The invention will be further described by 
way of example only with reference to the following 
example and test data. 
Example 1 . 

An engine of a 1991 Nissan 300 ZX with 72,000 
miles on the clock, and having a catalytic converter 
which had become poisoned, was run until the engine, 
and more importantly the exhaust system, reached normal 
operating temperature (approximately 80°C) . The fuel 
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lines feeding the engine were then disconnected and in 
place of the fuel lines the engine was connected to an 
injection system purge machine and 1 litre of a 
rejuvenating and/or cleaning composition containing the 
following: 



isopropyl alcohol 20% 

acetone 20% 

xylene 50% 

paraffin 10% 



and the trace elements listed in 
the Table above headed "preferred % 
of trace elements approximately in 
the amounts shown in the Table, 
was introduced under pressure into the engine. The 
machine circulated the composition (which is a liquid 
at room temperature) under pressure via the fuel 
injection system. The rejuvenating and/or cleaning 
composition burned in the engine and the combustion 
gases and any unburned fluid travelled over the 
catalyst of the catalytic converter. 

In tests (analysis was by a calibrated four 
gas analyzer) the composition of example 1 was found to 
have a significant effect on tail pipe emissions as 
illustrated in Table 1. 



Example 1 
Table 1 



Before * After 



CO% 2.71 0.02 

HCppm 263 J° 
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Example 2 

Example 1 was repeated with a 1992 Vauxhall 
Astra with 80, 000 miles on the clock. The results are 
set out in Table 2 below which indicates significant 
effect, on tail pipe emissions, of the rejuvenation 
and/or cleaning. 

Table 2 

Before * After 

CO% U5 0.02 

KCppm 110 8 

Example 3 

Example 1 was repeated with a 1996 Renault 
Megane with 12,000 miles on the clock. The results are 
set out in Table 3 below which indicates significant 
effect, on tail pipe emissions, of the rejuvenation 
and/or cleaning. 
Table 3 

Before After 

CO% 0.00 0.0! 

KC ppm 72 27 

* "Before" means - Before rejuvenating and/or cleaning with the 
composition of the invention. 
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Example 4 

Example 1 was repeated with a Peugeot 605. 
The results are set out in Table 4 below which 
indicates significant effect, on tail pipe emissions, 
of the rejuvenation and/or cleaning. 
Example 5 

Example 1 was repeated with a Ford Fiesta. 
The results are set out in Table 5 below which 
indicates significant effect, on tail pipe emissions, 
of the rejuvenation and/or cleaning. 



TABLE 4 





CO 


C0 2 


HC 


o 2 


Starting value 
after treatment 


0.0072% 
0.002% 


7.1% 
13.6% 


36ppm 
2ppm 


10 .0% 
7.6% 


TABLE 5 




CO 


C0 2 


HC 




Starting value 


0.367% 


15.3% 


116ppm 


2.5% 


after treatment 


0.023% 


15.6% 


4 9ppm 


2.2% 


follow up 


0.030% s 


15.9% 


63ppm 


2 . 0% 


follow up 


0.008% 


15.3% 


23ppm 


5.2% 


follow up 


0.081% 




47ppm 
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The "follow up" measurements were carried out 
approximately 1000 mile intervals. 

These examples indicate that the catalyst is 
operating more effectively after treatment, indicating 
the catalyst has been rejuvenated and/or cleaned. 
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CLAIMS 



1. A rejuvenating and/or cleaning 
composition for a catalyst of a vehicle catalytic 
converter, comprising: 

1. at least one hydrocarbon source; and 
ii. at least one oxygen donor. 

2. A rejuvenating and/or cleaning 
composition comprising a hydrocarbon source and an 
oxygen donor wherein said composition generates an 
organic acid vapour on combustion. 

3. A rejuvenating and/or cleaning 
composition as claimed in claim 2, wherein the organic 
acid vapour includes a carboxylic acid vapour. 

4. A rejuvenating and/or cleaning 
composition as claimed in claim 1, 2 or 3, wherein the 
oxygen donor or one of the oxygen donors and the 
hydrocarbon source or one of the hydrocarbon sources 
are one and the same compound • 

5. A rejuvenating and/or cleaning 
composition as claimed in any one of the preceding 
claims, including one or more organic solvents as 
hydrocarbon source and/or oxygen donor. 

6. A rejuvenating and/or cleaning 
composition as claimed in claim 5, wherein the one or 
more organic solvents include aliphatic alcohols, 
ketones, aromatic hydrocarbons and/or aliphatic 
hydrocarbons . 
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7. A rejuvenating and/or cleaning 
composition as claimed in claim 5 or 6, wherein the one 
or more organic solvents include isopropyl alcohol. 

8. A rejuvenating and/or cleaning 
composition as claimed in claim 5, 6 or 7, wherein the 
one or more organic solvents include acetone. 

9. A rejuvenating and/or cleaning 
composition as claimed in any one of claims 5 to 8, 
wherein the one or more organic solvents include 
xylene. 

10. A rejuvenating and/or cleaning 
composition as claimed in claim 5 or 6, wherein the one 
or more organic solvents include isopropyl alcohol, 
acetone and xylene. 

11. A rejuvenating and/or cleaning 
composition as claimed in any one of claims 5 to 10, 
wherein the one or more organic solvents include 
alkanes, paraffin (kerosene) and/or lamp oil. 

12. A rejuvenating and/or cleaning 
composition as claimed in claim 5, wherein the one or 
more organic solvents are selected from isopropyl 
alcohol, acetone, xylene and paraffin. 

13. A rejuvenating and/or cleaning 
composition as claimed in any one of the preceding 
claims comprising isopropyl alcohol, acetone, xylene 
and paraffin. 

14. A rejuvenating and/or cleaning 
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composition as claimed in claim 13, comprising 10-40 
wt% isopropyl alcohol, 10-40 wt% acetone, 35-65 wt% 
xylene and 5-15 wt% paraffin. 

15. A rejuvenating and/or cleaning 
composition as claimed in claim 13, comprising 15-25 
wt% isopropyl alcohol, 15-25 wt% acetone, 45-55 wt% 
xylene and 7-12 wt% paraffin. 

16. A rejuvenating and/or cleaning 
composition as claimed in any one of the preceding 
claims, comprising one or more trace elements selected 
from Sr, Bi, Cd, Ba, Ni, Mn, Fe, Na, Zn, Al, Ca, Cu, 
Pb, Co, K, Cr, Mg, As, Sn, Sb, V, Ti, Be, Si, P, W, 
and Mo. 

17. A rejuvenating and/or cleaning 
composition as claimed in claim 16, wherein those trace 
elements which are present are each present in an 
amount of ± 30% of the figure shown for the respective 
amount in the following table: Sr (O.Olppm), Bi 
(0.05ppm), Cd (O.Olppm), Ba (O.Olppm), Ni (0.07ppm), Mn 
(O.OSppm), Fe (0.16ppm), Na (4.03ppm), Zn (O.OSppm), Al 
(0.19ppm), Ca (0.14ppm), Cu (0.02ppm), Pb (0.06ppm), Co 
(O.Olppm), K (15.59ppm), Cr (O.Olppm), Mg (O.OSppm), 
As (O.OSppm), Sn (0.34ppm), Sb (O.lOppm), V (0.07ppm), 
Ti (O.Olppm), Be (O.Olppm), Si (0.39ppm), P (0.17ppm), 
W (0.14ppm), and Mo (O.Olppm). 

18. The use of a rejuvenating and/or 
cleaning composition as defined in any one of claims 1 
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to 17 to rejuvenate and/or clean a catalyst in a 
vehicle catalytic converter, in situ, in a vehicle i.e. 
without removal of the catalyst from the vehicle. 

19. A method of rejuvenating and/or cleaning 
a catalyst in a vehicle catalytic converter, in situ, 
in a vehicle i.e. without removal of the catalyst from 
the vehicle, said method comprising: 

(i) bringing the catalytic converter up to 
working temperature; and then 

(ii) passing a rejuvenating and/or cleaning 
composition as defined in any one of claims 1 to 17 
into an engine of the vehicle whilst running the engine 
at idle. 

20. A method as claimed in claim 19, wherein 
the rejuvenating and/or cleaning composition is passed 
into the vehicle engine under pressure. 

21. A method of rejuvenating and/or cleaning 
a catalyst of a catalytic converter, in situ, in a 
vehicle i.e. without removal of the catalyst from the 
vehicle, the method comprising: 

(i) bringing an engine of the vehicle to 
working temperature; 

(ii) disconnecting the vehicle's fuel line 
from the engine; 

(iii) connecting the engine to a means for 
feeding a rejuvenating and/or cleaning composition 
thereto; and 
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(iv) feeding the cleaning composition into 
the engine whilst the engine is running at a 
temperature high enough to effect cleaning of the 
catalyst. 

22. A method as claimed in claim 21, wherein 
the rejuvenating and/or cleaning composition is 
combustible. 

23. A method as claimed in claim 21 or 22, 
wherein the rejuvenating and/or cleaning composition is 
as defined in any one of claims 1 to 17. 

24. A method as claimed in any one of claims 
19 to 23, wherein the rejuvenating and/or cleaning 
composition is fed into the injection system, through 
the engine, through the catalytic converter and out 
through the exhaust system into the atmosphere. 

25. A method as claimed in any one of claims 
19 to 24, comprising running the engine at a 
temperature of from 60 to 90°C. 

26. A method as claimed in claim 25, 
comprising running the engine at or about the vehicle 
manufacturer's recommended operating temperature. 

27. A rejuvenating and/or cleaning 
composition and/or a method substantially as 
hereinbefore described in any one of Examples 1 to 5. 



Am ndm nts t the claims have be n filed as follows 

1. A rejuvenating and/or cleaning 
composition for a catalyst of a vehicle catalytic 
convert er, comprising: 

1. at least one hydrocarbon source; and 
ii. at least one oxygen donor. 

2. A rejuvenating and/or cleaning 
composition comprising a hydrocarbon source and an. 
oxygen donor wherein said composition generates an 
organic acid vapour on combustion. 

3. A rejuvenating and/or cleaning 
composition as claimed in claim 2, wherein the organic 
acid vapour includes a carboxylic acid vapour. 

4. A rejuvenating and/or cleaning 
composition as claimed in claim 1, 2 or 3, wherein the 
oxygen donor or one of the oxygen donors and the 
hydrocarbon source or one of the hydrocarbon sources 
are one and the same compound. 

5. A rejuvenating and/or cleaning 
composition as claimed in any one of the preceding 
claims/ including one or more organic solvents as 
hydrocarbon source and/or oxygen donor. 

6. A rejuvenating and/or cleaning 
composition as claimed in claim 5, wherein the one or 
more organic solvents include aliphatic alcohols, 
ketones, aromatic hydrocarbons and/or aliphatic 
hydrocarbons. 
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7. A rejuvenating and/or cleaning 
composition as claimed in claim 5 or 6, wherein the one 
or more organic solvents include isopropyl alcohol. 

8. A rejuvenating and/or cleaning 
composition as claimed in claim 5, 6 or 7, wherein the 
one or more organic solvents include acetone. 

9. A rejuvenating and/or cleaning 
composition as claimed in any one of claims 5 to 8, 
wherein the one or more organic solvents include 
xylene • 

10. A rejuvenating and/or cleaning 
composition as claimed in claim 5 or 6, wherein the one 
or more organic solvents include isopropyl alcohol , 
acetone and xylene. 

11. A rejuvenating and/or cleaning 
composition as claimed in any one of claims 5 to 10, 
wherein the one or more organic solvents include 
alkanes, paraffin (kerosene) and/or lamp oil. 

12. A rejuvenating and/or cleaning 
composition as claimed in claim 5, wherein the one or 
more organic solvents are selected from isopropyl 
alcohol, acetone, xylene and paraffin. 

13. A rejuvenating and/or cleaning 
composition as claimed in any one of the preceding 
claims comprising isopropyl alcohol, acetone, xylene 
and paraffin. 

14. A rejuvenating and/or cleaning 
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composition as claimed in claim 13, comprising 10-40 wt% 
isopropyl alcohol, 10-40 wt% acetone, 35-65 wt% xylene and 
5-15 wt% paraffin. 

15. A rejuvenating and/or cleaning composition 
as claimed in claim 13, comprising 15-25 wt% isopropyl 
alcohol, 15-25 wt% acetone, 45-55 wt% xylene and 7-12 wt% 
paraffin. 

16. A rejuvenating and/or cleaning composition 
as claimed in any one of the preceding claims, comprising 
one or more trace elements selected from Sr, Bi, Cd, Ba, Ni, 
Mn, Fe, Na, Zn, Al, Ca, Cu, Pb, Co, K, Cr, Mg, As, Sn, Sb, 
V, Ti, Be, Si, P, W, and Mo. 

17. A rejuvenating and/ or cleaning composition 
as claimed in claim 16, wherein those trace elements which 
are present are each present in an amount of ± 30% of the 
figure shown for the respective element in the following 
table: Sr (O.Olppm), Bi (O.OSppm), Cd (O.Olppm), Ba 
(O.Olppm), Ni (0.07ppm), Mn (O.OSppm), Fe (0.16ppm) f Na 
(4.03ppm), Zn (O.OSppm), Al (0.19ppm), Ca (0.14ppm), Cu 
(0.02ppm), Pb (0.06ppm), Co (O.Olppm), K (15.59ppm) Cr 
(O.Olppm), Mg (O.OSppm), As (O.OSppm), Sn (0.34ppm), Sb 
(O.lOppm), V (0.07ppm) / Ti (O.Olppm), Be (O.Olppm), Si 
(0.39ppm), P (0.17ppm), W (0.14ppm), and Mo (O.Olppm). 

18. The use of a rejuvenating and/or cleaning 
composition as defined in any one of claims 1 
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to 17 to rejuvenate and/or clean a catalyst in a 
vehicle catalytic converter, in situ, in a vehicle i.e. 
without removal of the catalyst from the vehicle. 

19. A method of rejuvenating and/or cleaning 
a catalyst in a vehicle catalytic converter, in situ, 
in a vehicle i«e. without removal of the catalyst from 
the vehicle, said method comprising: 

(i) bringing the catalytic converter up to 
working temperature; and then 

(ii) passing a rejuvenating and/or cleaning 
composition as defined in any one of claims 1 to 17 
into an engine of the vehicle whilst running the engine 
at idle* 

20. A method as claimed in claim 19, wherein 
the rejuvenating and/or cleaning composition is passed 
into the vehicle engine under pressure. 

21. A method of rejuvenating and/or cleaning 
a catalyst of a catalytic converter, in situ, in a 
vehicle i.e. without removal of the catalyst from the 
vehicle, the method comprising: 

(i) bringing an engine of the vehicle to 
working temperature; 

(ii) disconnecting the vehicle's fuel line 
from the engine; 

(iii) connecting the engine to a means for 
feeding a rejuvenating and/pr cleaning composition 
thereto; and 
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(iv) feeding the cleaning composition into 
the engine whilst the engine is running at a 
temperature high enough to effect cleaning of the 
catalyst. 

22. A method as claimed in claim 21, wherein 
the rejuvenating and/or cleaning composition is 
combustible. 

23. A^ method as claimed in claim 21 or 22, 
wherein the rejuvenating and/or cleaning composition is 
as defined in any one of claims 1 to 17. 

24. A method as claimed in any one of claims 
19 to 23, wherein the rejuvenating and/or cleaning 
composition is fed into the injection system, through 
the engine, through the catalytic converter and out 
through the exhaust system into the atmosphere. 

25. A method as claimed in any one of claims 
19 to 24, comprising running the engine at a 
temperature of from 60 to 90°C. 

26. A method as claimed in claim 25, 
comprising running the engine at or about the vehicle 
manufacturer's recommended operating temperature. 

27. A rejuvenating and/or cleaning 
composition and/or a method substantially as 
hereinbefore described in any one of Examples 1 to 5. 
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Les melanges essence-alcools, gazole-alcools ou fuel-alcools ont de- 
ja fait dans le passe et meme recemment I'objet d'essais a" titre de combus- 
tibles ou de carburants ; on sait, par exeraple, que si I'on ajoute de 1' 
ethanol & uxie essence, cela se traduit par l'obtention d'un carburant dont 
5 I'indice d T octane est accrupar rapport a l T indice d' octane de V essence 
utilisee sans ajout de l'gthanol. II en resulte qu'on peut utiliser, pour 
le melange essence-alcool, un taux de compression plus eleve, conduisant 
a un tneilleur rendement thermique du moteur. Toufefois des difficult&s ma- 
jeures apparaissent tres rapidement en raison de la sensibilite S I'eau 
10 des melanges essence-alcool, fuel domes tique- alcool ou gazole-alcool, la 
presence d*eau se traduisant par des phenomSnes de demixtion. II en resul- 
te que,jusqu f S present, il etait absolument impSratif d'utiliser de l'g- 
thanol anhydre. 

Or l'utilisation d'Sthanol anhydre entraine des depenses d'investis- 
15 sement et d'energie, notamment pour realiser la distillation de 1 'ethanol, 
qui fait que pratiquement les melanges essence -ethanol ou des melanges 
similaires n'ont pas ete utilises sur una large echelle. 

La prSsente demande de brevet rend possible l'utilisation d f ethanol 
non necessairement anhydre, c'est-a^dire d' ethanol humide, pouvant renfer- 
mer jusqu'£ 20% en poids d'eau« On conceit alors 1'intSret de la presente 
invention qui va permettre d'utiliser, en melange avec de 1 'essence auto- 
mobile ou avec un fuel domestique ou un gazole, de 1' gthanol a bon raarche, 
utilisable sans fractionnement ou distillation poussee et couteuse, par 
exeraple de I'ethanol a 95%, ou plus dilue (par exemple, ethanol des bette- 
raviers ou d 1 autres types de cultures). 

L' invention concerne ainsi un nouveau carburant qui coraprend : 

a) de l'Sthanol hydrate, 

b) une fraction d'hydrocarbures, telle que essence , gazole ou 
fuel domestique, 

30 et c) un additif qui a pour role d' assurer la miscibilite de l 1 al- 

cool hydrate et de la fraction d'hydrocarbures, sans modifier 
sensiblement des autres proprietSs du carburant . En particu- 
lier l'indice d' octane, en cas d'emploi d f essence, se ttouve 
generalement accru. 
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Cet additif est generalement un alcool ayant au mo ins 4 a tomes de 
carbone ou une citone, ou un melange des deux. On prifSre un melange d f al- 
cool butyl ique et d* ace tone. Ce melange renferme en poids, de preference, 
85 a* 40% d' alcool butylique et 15 & 60% d' acetone. De preference, I'addi- 
5 tif est un melange d* alcool butylique, d f acetone et d f isopropanol. Plus 
particulierement, on peut utiliser un melange renfermant, en poids, 50 a 
85% d'alcool butylique, 15 a 25% d'acetone et 5 1 35% d ' isopropanol . 

Selon 1 T invention 1 'additif peut etre encore, par exemple, un alcool 
ou un melange d'alcools renfermant 4 a 10 atomes de carbone par molecule. 

10 Confonnement £ I 1 invention, les nouveaux carburants peuvent renfer- 

mer en poids : 

(a) 45 a 98,5% d' essence automobile ou d'un gazole ou d'un fuel 
oil domes ti que, 

(b) I I 40% d'ethanol hydrate (et de preference 5 a 20%, notam- 
15 ment quand cet alcool hydrate est destine" a etre melange a une essence 

"ordinaire" ou "super" pour automobile) dans lequel la teneur en eau, en 
poids, est comprise entre 1 et 20%, de preference entre 1 et 10% et plus 
particuligrement entre 2 et 7%, 

(c) 0,5 a 15% de 1' additif defini ci-dessus et de preference 1 a 
20 7% de cet additif. 

Pour une concentration donnee de 1 1 essence, du fuel oil du du gazole 
et pour une concentration donnee de I'gthanol hydrate", la proportion opti- 
male de l 1 additif depend essentiellement des minima de la temperature am- 
biante dans le pays d'utilisation du carburant. Par exemple, pour des mi- 

25 nima de l'ordre de -30°C, la concentration suff isante en un melange alcool 
butylique-acetone (75% en poids de butanol technique con tenant moins de 
1% d'impuretes et25% en poids d 'acetone technique con tenant moins de 0,5% 
d'impuretSs) est de l'ordre de 6 a 7% en poids pour obtenir un carburant a 
partir d'un melange ■: essence : 90% en poids 

30 gthanol S 95% : 50% en poids. 

Cette teneur de 6 a 7% en melange alcool but ylique-acS tone, reste 
valable si le vShicule, utilisant un tel carburant, se deplace ensuite 
dans des regions moins froides, ou si la temperature se rechauffe. Vers 
+ 10°C, en fait, une concentration de l'ordre de 3% en additif, suffirait- 
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L' essence utilised, dans l'exemple ci-dessus, ainsi que dans les exemples 

presentes ci-apres, avait la composition suivante : 

Densite 3 15°C : 0,742 

Teneur en defines : 16,5 % en poids 

5 Teneur en aroma tiques : 29,0 % en poids 

Teneur en hydrocarbures : 54,5 % en poids 
satures 

Intervalle de distillation : 35°C - 185°C 

Inversement, si l f on se fixe une teneur det ermine e en add it if dans 
]0 le carburant, il est alors possible de faire varier le pourcentage d'etha- 
nol et/ou la teneur en eau de I'ethanol utilisS. 

Les proportions d f additifs donnees ci-dessus constituent de simples 
exemples de mise en oeuvre de l'invention, et il est clair qu'il est aise 
de determiner, dans chaque cas particulier, par un essai prealable simple, 
15 la proportion minimale d'additif qui permet d ? obtenir un melange satisfai- 
sant. En regie generale, plus la teneur en eau de l'ethanol sera grande, 
ou plus la proportion de cet ethanol sera elevee, et plus on devra utili- 
ser d'additif. 

Les melanges alcool butylique-ac&tone ou alcool butylique-acetone- 

20 isopropanol peuvent etre prepares par tout moyen adequat. lis peuvent 

notamment etre obtenus par fermentation produc trice du melange alcool bu- 
ou 

tylique-ac€tone alcool butylique-acetone-isopropanol, ladite fermentation 
etant effectuee sur un hydrolysat d'un substrat cellulosique . 

Ainsi on peut obtenir plus precis ement ces melanges par un pro cede 
25 consistant a" hydrolyser au moins un substrat cellulosique au moyen d'un 
enzyme cellulolytique, de fagon a obtenir un hydrolysat et a effectuer en- 
suite une fermentation dudit hydrolysat. 



La production d 1 enzymes celluloly tiques peut etre realisee par cultu- 
30 re d T un champignon appartenant de prSfSrence aux genres Sporotrichum , Po- 
lyporus , Fusarium , Penicillium , Myrotheeium et Trichoderma cu d'une bact€- 
rie appartenant de prSfSrence au genre Clostridium , 
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Les substrats cellulosiques sont, par exemple, ceux obtenus apres 
pre trait ement de vieux papiers, de paille de ceriales, de bagasse, de ra- 
f les et tiges de mais ou de dSchets de scierie ou forestiers de bois feuil- 
lus et de resineux. Ces pre trait ements peuvent etre mecaniques (broyage 
5 par exemple) et/ou chimiques (par example par trait ement a la sonde, de 
preference avec environ 6% en poids de soude/poids de substrats) • L'hydro- 
lyse du sub str at cellulos ique en sucres (reaction enzymatique) est rSali- 
see selon les moyens habituels, de preference entre 30 et 60°C a un pH 
compris generalement entre 3,5 et 6,5, ces conditions opSratoires depen- 
10 dant es sent iel lenient de la nature du syste'me enzymatique. 

Sur les hydrolysats ainsi obtenus, supplementes en Elements nutri- 
tifs, on effectue la fermentation desiree. Les organismes utilises sont 
des bacteries, appartenant de preference au genre Clostridium . La fermen- 
tation est ef fectuSe de fa§on anaerobie a une temperature comprise gene- 
15 ralement entre 25 et 40 °C et a un pH generalement compris entre 4 et 7,5, 

Les facteurs qui influent sur la composition des melanges obtenus 
sont la souche utilisee, le substrat et les conditions de fermentation, 
c ? est-a-dire le pH, la temperature, la composition du milieu, notamment 
la source d* azote ; plus prgcisement, les organismes utilises pour la fer- 
20 mentation acgtone/butanol, sont des bacteries qui appartiennent ggn€rale- 
ment au genre Clostridium . Les especes utilisees ont ete decrites sous les 
noms de Clostridium saccharoacetobutylicum , Clostridium acetobutylicum , 
Clostridium saccharobutyl acetonicum , Clostridium sac char operbutylicum , 
L'espSce type est Clostridium acetobutylicum * 

25 Les organismes utilises pour la fermentation butanol/isopropanol, 

qui sont proches des precedents, appartiennent aussi au genre Clostridium . 
Les espSces utilisees ont ete dScrites sous les noms de Clostridium propyl- 
butylicum, Clostridium viscifasciens mais les especes types pref erSes dans 
la presente invention sont Clostridium butylicum , ainsi que Clostridium 

30 beijerinckii et Clostridium toanum . 

EXEMPLE S 

A titre d'exemples, on a prepare plusieurs carburants, qui, tous, 
sauf celui de l f exemple comparatif n° 1 ont donne satisfaction aux tempe- 
ratures auxquelles ils ont ete utilises. 
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EXEMPLE 1 (comparatif ) 

Un melange a 85% d'une essence de composition donnee ci-dessus et 
a 15% d'Sthanol "95" ne donne pas un carburant homogene et est done inu- 
tilisable. 



EXEMPLES 2 a 5 

On a utilise l f essence de composition donnee ci-dessus. 
Le premier melange utilise renfermait, en poids : 
83% d r essence, 
15% d'ethanol "95", 
et 2% d'un melange (en poids) a 75% d'alcool butylique in- 
dustrial et 25% d 1 acetone industrielle. 
Le deuxieme melange utilise renfermait, en poids : 
71,2% d' essence, 

17,8% d'ethanol "90" e'est-a-dire* renfermant 10% d'eau, 
et 11% d'un melange (en poids) a 75% d'alcool butylique 
et 25% d 1 acetone technique* 
Le troisieme melange utilise renfermait en poids : 
90% d' essence, 
5% d'ethanol "95", 
et 5% du melange (en poids) a 75% d'alcool butylique et 25% 
d 'acetone technique. 
Le quatrieme melange utilise" renfermait en poids : 
90% d* essence, 
5% d'ethanol "95" 
et 5% du melange (en poids) a 70% d'alcool butylique, 
15% d f acetone et 15% d'isopropanol. 
Les melanges des exemples 2 a 5 ont Ste utilises a des temperatures 
variees, dans des voitures automobiles de type classique, et ont donnS de; 
resultats entierement satisfaisants. Les departs £ froid ont toujours et§ 
facile s et aucun cliquetis n ! a ete observed 
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REVEND ICATXONS . 

i Nouveau carburant renf ermant en poids : 

(a) 45 a 98,5% d'une essence automobile ou d T un fuel oil domesti- 
que ou d'un gazole, 

(b) 1 a" 40% en poids d'ethanol hydrate" dans lequel la teneur en 
5 eau, en poids, est comprise entre 1 et 20%, 

(c) 0,5 a" 15% d T au moins un additif qui est choisi dans le groupe 
constitue par les alcools renf ermant de 4 a* 10 atomes de car- 
bone par molecule et les cStones. 

2.- Nouveau carburant selon la revendication 1 renf ermant 5 a 20% d'Stha- 
10 nol hydrate dans lequel la teneur en eau, en poids » est comprise entre 1 
et 10%. 

3..- Nouveau carburant selon la revendication 1 dans lequel 1* additif est 
un melange d'alcool butylique et d'ac§tone, ledit melange renf ermant, en 
poids, 85 a 40% d'alcool butylique et 15 a" 60% d'acStone. 

j 5 4.- Nouveau carburant selon la revendication I dans lequel l f additif est 
un melange alcool butylique-acetone-isopropanol, ledit melange renf ermant, 
en poids, 50 a 85% d'alcool butylique, 15 1 25% d T acetone et 5 a 35% d'i- 
sopropanol . 

5.- Nouveau carburant selon l'une des revendi cations 1 a" 4 dans lequel 
20 la teneur en additif est comprise entre 1 et 7% en poids. 

6*-* Procede pour l'obtention d'un nouveau carburant selon l'une des reven- 
dications 3 et 4 dans lequel ledit melange est obtenu par fermentation 
alcool butyl ique-acetone ou alcool butylique-acetone-isopropanol, ladite 
fermentation etant effectuee sur un hydrolysat d'un substrat cellulosique. 

25 7.- Precede selon la revendication 6 dans lequel ledit melange est obte- 
nu par un procede* consistant a hydrolyser au raoins un substrat cellulo- 
sique au raoyen d* enzymes cellulolytiques, de facon I obtenir un hydroly- 
sat, et a effectuer ensuite une fermentation dudit hydrolysat. 
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8.- ProcSde selon la revendication 7 dans lequel des enzymes cellulolyti- 
ques risultent de la culture prealable d f une bacte*rie appartenant au gen- 
re Clostridium , ou d v un champignon appartenant aux genres Sporotrichum , 
Polyporus , Penicillium , Fusarrum a Myrothecium et Trichoderma . 

5 9.- Procede selon la revendication 7, applique a la fermentation acStono- 
butylique, caracterise en ce qu'on effectue la fermentation de l'hydroly- 
sat en presence d'au moins une bacterie du genre Clostridium choisie dans 
le groupe const itue par les especes : 

• Clo s tridium saccharoace tobu tyl icura, 
10 . Clostridium acetobutylicum, 

* Clostridium saccharobutyl acetonicum, 
et . Clostridium saccharoperbutylicum. 



